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There are many historical heritages and over 50 million tourists a year have been visited in Kyoto. But, there are many faults, such as a Hanaore 
fault. If a disaster occurs, an emergency vehicle may be unable to pass smoothly. Therefore, it is necessary to implement measures, such as traffic 
management, after a seismic hazard. In this research, traffic situation during disasters is estimated by person trip survey data and questionnaire 
data about traffic behaviors on disasters. And the network is presumed by using the probability which cars can pass during disasters. As a result, 
traffic congestion is improved by restricting inflow traffic into Kyoto. 
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㸯㸬ࡣࡌࡵ࡟
 
ᮏ◊✲࡛ᑐ㇟ᆅᇦ࡜ࡋ࡚ྲྀࡾୖࡆࡓி㒔ᕷࡣࠊほගᐈࡀᖺ㛫5000୓ேࢆ㉸࠼ࡿᅜෆ᭷ᩘࡢほග㒔ᕷ࡛࠶ࡿࠋࡑࡢ
୍᪉࡛ࠊி㒔ᕷ࡟ࡣⰼᢡ᩿ᒙ࡞࡝ࡢከࡃࡢά᩿ᒙࡀᏑᅾࡋࠊᑗ᮶ⓗ࡟኱つᶍ࡞ᆅ㟈ࡀⓎ⏕ࡍࡿࡇ࡜ࡀண᝿ࡉࢀ࡚࠸
ࡿࠋࡲࡓࠊྂࡃ࠿ࡽఏ࠼ࡽࢀ࡚࠸ࡿఏ⤫ᐙᒇࡀከࡃࠊࡑࡢ࡯࡜ࢇ࡝ࡀᮌ㐀ᘓ≀࡛࠶ࡿࠋࡉࡽ࡟ி㒔ᕷࡣࠊከࡃࡢᩥ
໬㑇⏘ࡀᕷ⾤ᆅ࡜୍య࡜࡞ࡗ࡚Ꮡᅾࡋ࡚࠸ࡿࡇ࡜࠿ࡽࠊࡇࢀࡽࡢ⿕ᐖࡀᩥ໬㑇⏘࡟ཬࡪྍ⬟ᛶࡀ㧗࠸ࠋほග㒔ᕷ࡛
࠶ࡿி㒔࡟࠾࠸࡚ࠊᩥ໬㑇⏘ࡢᾘኻ࡟ࡼࡿᙳ㡪ࡣከ኱࡞ᦆᐖࢆࡶࡓࡽࡍࠋᩥ໬㑇⏘ࡣே࿨࡜୪ࡪ㈗㔜࡞㈈⏘࡛࠶ࡿࠋ
ࡋࡓࡀࡗ࡚ࠊᩘከࡃࡢᩥ໬㑇⏘ࡀⅬᅾࡍࡿṔྐ㒔ᕷ࡟࠾࠸࡚⅏ᐖࡀⓎ⏕ࡋࡓሙྜࠊࡇࢀࡽࡢᩥ໬㑇⏘࡜࿘㎶ఫẸ࠾
ࡼࡧᆅᇦ࡜ࢆ୍య࡜ࡋ࡚Ᏺࡿࡇ࡜ࡀᚲせ࡛࠶ࡿࠋ 
රᗜ┴༡㒊ᆅ㟈ࡢ㝿࡟ࡣ㐨㊰ࡀᦆയࡋἢ㐨ࡢᵓ㐀≀ࡀಽቯࡍࡿࡇ࡜࡟ࡼࡾࠊ㐨㊰ࡢ஺㏻ฎ⌮⬟ຊࡀపୗࡋࡓࠋࡲ
ࡓࠊ⅏ᐖ᫬≉᭷ࡢ஺㏻⾜ືࡢⓎ⏕࡟ࡼࡾࠊᶵ⬟㞀ᐖࢆᑡ࡞࠿ࡽࡎཷࡅ࡚࠸ࡿ⅏ᐖ᫬ࡢ㐨㊰ࡢฎ⌮⬟ຊࢆୖᅇࡿ஺㏻
㔞ࡀⓎ⏕ࡋࡓ࠿ࡽࠊ኱つᶍ࡞῰⁫ࡀⓎ⏕ࡋࡓࠋࡑࡢ⤖ᯝࠊ⥭ᛴ㌴୧࡞࡝ࡢඃඛ㡰఩ࡢ㧗࠸㌴୧ࡢ㏻⾜ࡀ෇⁥࡟ฎ⌮
࡛ࡁ࡞࠸஦ែࡀⓎ⏕ࡋࡓࠋࡇࡢࡼ࠺࡟ࠊᑗ᮶ி㒔ᕷ࡟࠾࠸࡚ࡶྠᵝࡢ῰⁫ࡀⓎ⏕ࡍࢀࡤࠊᩥ໬㑇⏘ࢆࡣࡌࡵ࿘㎶ఫ
Ẹࡸほගᐈࡀከ኱࡞ᦆᐖࢆ⿕ࡿࡇ࡜ࡀண᝿ࡉࢀࡿࠋࡑࡢࡓࡵ஦๓࡟⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺィ⏬࡞࡝ࢆసᡂࡋࠊഛ
࠼࡚࠾ࡃᚲせࡀ࠶ࡿࠋ 
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⅏ᐖ᫬ࡢ஺㏻࡟㛵ࡍࡿ᪤ ◊✲࡛ࡣࠊᮏ⏣ࡽ1)㸦1996㸧ࡣරᗜ┴༡㒊ᆅ㟈ࡢᙳ㡪ㄪᰝࢆ⾜࠸ࠊᆅ㟈Ⓨ⏕᫬้ࡀ␗࡞
ࢀࡤ㐨㊰ΰ㞧ࡸ⿕ᐖࡢᵝ┦ࡀ␗࡞ࡗࡓ࡜㏙࡭࡚࠸ࡿࠋࡲࡓࠊᯇᮏࡽ2)㸦1996㸧ࡣරᗜ┴༡㒊ᆅ㟈ࡢ⿕⅏ᆅࡢఫẸࢆᑐ
㇟࡟࢔ࣥࢣ࣮ࢺㄪᰝࢆᐇ᪋࣭ศᯒࡋࠊ㟈⅏࠿ࡽ㸱᪥㛫࡟࠾ࡅࡿ஺㏻⾜ື࡟ࡘ࠸࡚᫂ࡽ࠿࡟ࡋ࡚࠸ࡿࠋ୰ᮧࡽ3)
㸦2005㸧ࡣྛᩥ໬㑇⏘࡟ࡘ࠸࡚ᾘ㜵⨫࠿ࡽࡢ᭱▷⤒㊰ࢆࡶ࡜࡟㔜せࣜࣥࢡࢆᢳฟࡋࠊ㔜せࣜࣥࢡࡣୖி༊ࠊᮾᒣ༊
࡟ከࡃศᕸࡋ࡚࠸ࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋ࡚࠸ࡿࠋࡉࡽ࡟ࠊሯཱྀࡽ4)㸦2008㸧ࡣරᗜ┴༡㒊ᆅ㟈࡟࠾ࡅࡿ㐨㊰ᖜဨࡈ࡜ࡢ
㐨㊰㛢ሰࡀ࣏࢔ࢯࣥศᕸ࡟ᚑ࠺ࡇ࡜ࢆ♧ࡋࠊࡇࢀࢆ⏝࠸࡚ி㒔ᕷෆࡢ㏻⾜ྍ⬟⋡ࡀ⟬ฟࡋ࡚࠸ࡿࠋ 
ᮏ◊✲࡛ࡣࠊ⅏ᐖ᫬ࡢ஺㏻㟂せࢆ᥎ィࡋࠊࡇࢀࢆ㏻⾜ྍ⬟⋡࡟ᇶ࡙࠸࡚タᐃࡋࡓ⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡ࡟㓄ศ
ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊ⅏ᐖ᫬ࡢ⮬ື㌴஺㏻㔞࠾ࡼࡧ῰⁫ಶᡤࢆᢕᥱࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡍࡿࠋࡉࡽ࡟ࠊ⅏ᐖ᫬ࡢ㐨㊰฼
⏝≧ἣࢆ᥎ᐃࡋࡓࡢࡕࠊ஺㏻࣐ࢿࢪ࣓ࣥࢺࢆ⾜ࡗ࡚ࠊ⅏ᐖ᫬ࡢ஺㏻≧ἣ࡟࡝ࡢࡼ࠺࡞ኚ໬ࡀࡶࡓࡽࡉࢀࡿ࠿ࢆ᳨ウ
ࡍࡿࠋ  
 
㸰㸬ᑐ㇟㐨㊰ࢿࢵࢺ࣮࣡ࢡ 
 
ᮏ◊✲࡛ࡣୖி༊ࠊ୰ி༊ࠊᮾᒣ༊ࠊୗி༊ࡢ4༊㸦௨ୗ㸸4༊㸧ࢆᑐ㇟ᆅᇦ࡜ࡋࡓࠋࡇࢀࡽ4༊ࡢ࠺ࡕୖி༊ࠊ୰
ி༊ࠊୗி༊ࡣி㒔ᕷࡢ୰ኸ࡟఩⨨ࡋ࡚࠾ࡾࠊ⏘ᴗ࣭⤒῭άືࡢ୰ᚰᆅ࡛࠶ࡿ࡜ゝ࠼ࠊேࡢὶࢀࡶ኱ࡁ࠸ࠋࡲࡓࠊ
ᩥ໬㈈ᩘࡀ඲ᅜ࡟༨ࡵࡿ๭ྜࡢ኱ࡁ࠸ி㒔ᕷࡢ୰࡛ࡶࠊ᭱ࡶᩥ໬㈈ࡀከࡃᏑᅾࡍࡿࡢࡣᮾᒣ༊࡛࠶ࡿ5)ࡇ࡜࠿ࡽࠊᮾ
ᒣ༊ࡣṔྐⓗ࡟౯್ࡀ㧗࠸ࡶࡢࡀከࡃᏑᅾࡍࡿᆅᇦ࡛࠶ࡿ࡜࠸࠼ࡿࠋ௨ୖࡢ⌮⏤࠿ࡽࡇࢀࡽ4༊ࢆᑐ㇟ᆅᇦ࡜ࡋ࡚㑅
ᐃࡋࡓࠋ 
4༊࡟࠾ࡅࡿᑐ㇟㐨㊰ࡣி㒔ᕷࡢ୺せᖿ⥺㐨㊰࡜ࡍࡿࠋࡲࡓࠊᇦእ࡜ᇦෆࢆ᥋⥆ࡍࡿࡓࡵ࡟タᐃࡋࡓࢲ࣑࣮ࣜࣥࢡ
ࡀ4༊࡛ࡢ㓄ศ⤖ᯝ࡟ᝏᙳ㡪ࢆཬࡰࡉ࡞࠸ࡼ࠺ࠊࡇࢀࡽ4༊ࡼࡾ୍ᅇࡾ኱ࡁࡃ㐨㊰ࢿࢵࢺ࣮࣡ࢡࢆタࡅࡓࠋࡲࡓࠊ4༊
࡟࠾ࡅࡿᇦෆࢰ࣮ࣥࡣᖹᡂ17ᖺᗘࡢᑠᏛᰯ༊࡜ࡋ࡚ྜィ38ࢰ࣮ࣥࢆタᐃࡋࠊ஺㏻ࡢ㉳⤊Ⅼ࡛࠶ࡿࢭࣥࢺࣟ࢖ࢻࡣᑠ
Ꮫᰯࡢ఩⨨࡜ࡋࡓࠋࡉࡽ࡟ࠊ4༊௨እࡣ13ಶࡢࢲ࣑࣮ࢰ࣮ࣥ࡟ศࡅࡓࠋࢲ࣑࣮ࢰ࣮ࣥ࡟᣺ࡾศࡅࡽࢀࡓᆅᇦࡣ⾜ᨻ༊
࠾ࡼࡧ⾜ᨻ༊ࢆศ๭ࡋࡓᆅᇦ࠿ࡽᡂࡾࠊࡑࢀࡽࡢᆅᇦࢆྛࢲ࣑࣮ࢰ࣮ࣥ࡟᣺ࡾศࡅࡿ᪉ἲࡣࠊࡑࡢᆅᇦࡢ఩⨨࠿ࡽ
ࡶࡗ࡜ࡶ㏆࠸㐨㊰ࢆ฼⏝ࡋ࡚ᑐ㇟ᆅᇦ࡬ὶධ࣭ὶฟࡍࡿ࡜ࡋࠊ᣺ࡾศࡅࡓࠋᅗ1࡟4༊࡟࠾ࡅࡿᇦෆࢰ࣮ࣥཬࡧࢭࣥ
ࢺࣟ࢖ࢻࡢ఩⨨ࢆ♧ࡋࠊᅗ2࡟ᑐ㇟㐨㊰ࢿࢵࢺ࣮࣡ࢡཬࡧࢲ࣑࣮ࣜࣥࢡࡢ఩⨨ࢆ♧ࡍࠋ 
 
    
ᅗ1 ி㒔ᕷ4༊                    ᅗ2 ᑐ㇟㐨㊰ 
 
㸱㸬ᖹᖖ᫬ࡢ஺㏻㟂せ᥎ィ
  
ᖹᖖ᫬㓄ศ஺㏻㔞ࡢ⟬ฟ
 ᖹᖖ᫬࡟࠾ࡅࡿศᕸ஺㏻㔞ࡣ➨ᅄᅇி㜰⚄㒔ᕷᅬࣃ࣮ࢯࣥࢺࣜࢵࣉㄪᰝ6)㸦௨ୗ㸸PTㄪᰝ㸧ࢆࡶ࡜࡟ᮏ◊✲ࡢࢰ࣮
 ໭኱㊰㏻
ᮾ኱㊰㏻
୸ኴ⏫㏻
୕᮲㏻  
஬᮲㏻  
஑᮲㏻  
9ྕ⥺ 
す኱㊰㏻  
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ࣥ࡟ྜ࠺ࡼ࠺ಟṇࡋࡓࠋࡍ࡞ࢃࡕࠊPTㄪᰝࡼࡾᚓࡽࢀࡓⓎ⏕࣭㞟୰஺㏻㔞ࡣ⾜ᨻ༊༢఩ࡢࡶࡢ࡛࠶ࡾࠊᮏ◊✲ࡢࢰ
࣮ࣥ࡟ᑐᛂࡋࡓⓎ⏕㞟୰஺㏻㔞ࡣู㏵ồࡵ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡑࡇ࡛ࠊᮏ◊✲࡛ࡣ⾜ᨻ༊ࡢேཱྀ࡜ྛᇦෆࢰ࣮ࣥࡢ
ேཱྀࡢẚ࡟ࡼࡾPTㄪᰝࡢⓎ⏕㞟୰஺㏻㔞ࢆศ๭ࡋࡓࠋ 
ᑐ㇟ᆅᇦෆ࡟࠾ࡅࡿศᕸ஺㏻㔞ࡣࠊ㔜ຊᆺࣔࢹࣝࢆ⏝࠸࡚᥎ᐃࡋࡓࠋࡉࡽ࡟ࠊࢰ࣮ࣥ㛫ࡢ⤖ࡧࡘࡁࡢ⛬ᗘࢆ⪃៖
ࡋࠊྛࢰ࣮ࣥࡢᡂ㛗⋡࡛⿵ṇࡍࡿ᪉ἲ࡛࠶ࡿࣇ࣮ࣞࢱἲࢆ⏝࠸࡚ࠊࢺࣜࢵࣉ࢚ࣥࢻ᮲௳ࢆ⪃៖ࡋࠊಟṇࡋࡓࠋ࡞࠾ࠊ
ࣇ࣮ࣞࢱἲ࡟ࡼࡿ཰᮰ィ⟬ࡣᑐ㇟ᆅᇦ඲య࡛⾜࠺ࡢ࡛ࡣ࡞ࡃࠊ⾜ᨻ༊༢఩࡛⾜࠺ࡇ࡜࡛⢭ᗘࡢྥୖࢆᅗࡗࡓࠋ㓄ศ
ࢆ⾜࠺᫬้ᖏࡣࠊ⮬ື㌴࡟ࡼࡿ⛣ື୺యࡀ඲᫬้ᖏෆ࡛᭱ࡶከ࠸8᫬ྎ࡜ࡋࡓࠋ 
 
ᐇ ್࡜᥎ィ್ࡢẚ㍑
㓄ศ஺㏻㔞ࢆ⟬ฟࡋࡓᚋࠊᐇ ್࡛࠶ࡿᖹᡂ 17 ᖺᗘ㐨㊰஺㏻ࢭࣥࢧࢫࡢㄪᰝ༊㛫஺㏻㔞 7)࡜ẚ㍑ࡋࡓࠋࡋ࠿ࡋࠊ
㐨㊰஺㏻ࢭࣥࢧࢫ࡛ࡣࢺࣛࢵࢡ࡞࡝ࡢႠᴗ㌴୧ࡀྵࡲࢀ࡚࠸ࡿࡢ࡟ᑐࡋࠊPT ㄪᰝ࡛ࡣႠᴗ㌴୧ࡀྵࡲࢀ࡚࠸࡞࠸ࠋ
ࡑࡇ࡛ᐇ ್࡜ࡢᩚྜᛶࢆྲྀࡿࡓࡵ࡟Ⴀᴗ㌴୧ࡢΰධ⋡ࡀ࡝ࡢ⛬ᗘ࡛࠶ࡿ࠿᳨ウࡋࡓ࡜ࡇࢁࠊ8᫬ྎ࡟࠾ࡅࡿ㈌≀㌴
ࡢΰධ⋡ࡣ⣙ 20%࡛࠶ࡗࡓࠋ඲஺㏻㔞࡟ᑐࡍࡿ 20%ࡀ㈌≀㌴㢮࡛࠶ࡿࡇ࡜࠿ࡽࠊ8᫬ྎࡢศᕸ஺㏻㔞ࢆ 1.25ಸࡋࡓࡶ
ࡢࢆႠᴗ㌴୧ࢆ⪃៖ࡋࡓ 8᫬ྎศᕸ஺㏻㔞࡜ࡋࡓࠋࡇࡢศᕸ஺㏻㔞ࢆ⏝࠸࡚㓄ศࡋࡓ⤖ᯝ࡜ᐇ ್࡜ࢆẚ㍑ࡋࡓ⤖
ᯝࢆᅗ 3࡟♧ࡍࠋ 
᥎ᐃ್࡜ᐇ ್ࢆẚ㍑ࡍࡿ࡜ࠊ஺㏻㔞ࡀከ࠸⟠ᡤ࡛ࡣࡸࡸ㐣኱ホ౯࡜࡞ࡗ࡚࠸ࡿࡀࠊ඲యⓗ࡟ᐇ ್࡟㏆࠸್࡜
࡞ࡗ࡚࠾ࡾࠊ8᫬ྎ࡟࠾ࡅࡿ㈌≀㌴㢮ࡢΰධ⋡ࢆ 20%࡜ࡋࡓࡇ࡜ࡀ኱ࡁ࡞㛫㐪࠸࡛ࡣ࡞࠸࡜⪃࠼ࡽࢀࡿࠋࡲࡓࠊỴᐃ
ಀᩘࡀ 0.744࡜࡞ࡾࠊ࠶ࡿ⛬ᗘࡢ෌⌧ᛶࡀ☜ಖࡉࢀ࡚࠸ࡿ࡜ゝ࠼ࡿࠋ 
 
ᖹᖖ᫬ࡢ㐨㊰≧ἣ
㓄ศ᪉ἲࡣࢲ࢖ࢡࢫࢺࣛἲ࡟ࡼࡿ᭱▷⤒㊰᥈⣴࡜ Frank-Wolfeἲࢆ౑ࡗࡓ 8)ࠋࡇࡇ࡛ࡢ཰᮰᮲௳ࡣㄗᕪࡀ 0.002㸣௨
ୗ࡜ࡋࡓࠋ ㆙ᐹᗇཬࡧᅜᅵ஺㏻┬࡟ࡼࡿࠕ㐨㊰஺㏻᝟ሗࡢᥦ౪ࡢᅾࡾ᪉࡟㛵ࡍࡿᇶᮏⓗ⪃࠼᪉ࠖ9)ࢆཧ↷ࡋࠊ᪑⾜㏿
ᗘࡀ 10km/h௨ୗࡢࣜࣥࢡࢆ῰⁫ࠊ20km/h௨ୗࡢࣜࣥࢡࢆΰ㞧࡜ᐃ⩏ࡍࡿ࡜ࠊᇦෆࡢ῰⁫ࣜࣥࢡࡣ 19ࣜࣥࢡࠊΰ㞧ࣜ
ࣥࢡࡣ 107ࣜࣥࢡ࡛࠶ࡗࡓࠋᅗ 4࡛ࡣ㉮⾜㏿ᗘ࡟ࡼࡗ࡚㐨㊰ࣜࣥࢡࡢⰍࢆኚ࠼ࠊ῰⁫⟠ᡤࢆ♧ࡋ࡚࠸ࡿࠋ 
 
y = 1.069x - 48.58
R² = 0.744
0
1000
2000
3000
4000
5000
0 1000 2000 3000 4000 5000
᥎
 
್
䠄ྎ
/᫬᫬
㛫
䠅
ᐇ ್䠄ྎ/᫬㛫䠅
  
ᅗ3 ᐇ ್࡜᥎ィ್ࡢẚ㍑                                                         ᅗ4 ᖹᖖ᫬8᫬ྎ࡟࠾ࡅࡿ᪑⾜㏿ᗘᅗ 

㸲㸬⅏ᐖ᫬࡟࠾ࡅࡿ஺㏻㟂せ᥎ィ
 
⅏ᐖ᫬࡟࠾ࡅࡿ஺㏻㟂せ᥎ィࡢ⪃࠼᪉
⅏ᐖ᫬࡟࠾ࡅࡿ஺㏻㟂せ᥎ィࡣࠊᖹᖖ᫬࡜ྠᵝ࡟PTㄪᰝࢆ࣮࣋ࢫ࡜ࡍࡿࡀࠊPTㄪᰝ࡟ࡣ⅏ᐖ᫬ࡢ⾜ື࡟㛵ࡍࡿㄪ
ᰝ㡯┠ࡀ࡞࠸ࠋࡲࡓࠊ⅏ᐖ᫬ࡢ஺㏻㟂せࢆண ࡍࡿ࡟ࡣ⅏ᐖⓎ⏕࠿ࡽࡢ᫬㛫⤒㐣࡜࡜ࡶ࡟ேࠎࡢࢽ࣮ࢬࡀኚ໬ࡋࠊ
ࡇࢀ࡟కࡗ࡚஺㏻⾜ືࡀኚ໬ࡍࡿࡇ࡜࡟༑ศ␃ពࡋ࡚࠾ࡃᚲせࡀ࠶ࡿࠋ㟈⅏┤ᚋ࡟㛵ࡋ࡚ࡣࠊ㟈⅏┤๓࡟࡝ࡢᆅᇦ
࡟࡝ࡢ⛬ᗘࡢேᩘࡀ⁫␃ࡋ࡚࠸ࡿ࠿ࡀ஺㏻㟂せ᥎ᐃ࡟Ỵᐃⓗ࡞ᙳ㡪ࢆཬࡰࡍ࠿ࡽࠊⓎ⅏᫬้➼࡟㛵ࡍࡿ✀ࠎࡢ᮲௳
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4 
 
タᐃࡀᚲせ࡛࠶ࡿࠋᮏ◊✲࡛ࡣ࡛ࡁࡿࡔࡅ㟈⅏Ⓨ⏕࠿ࡽ㏆࠸᫬ᮇ࡛࠶ࡾࠊ࠿ࡘ஺㏻࣐ࢿࢪ࣓ࣥࢺࢆᮏ᱁ⓗ࡟ᐇ᪋ࡍ
࡭ࡁ࡜⪃࠼ࡽࢀࡿ㟈⅏Ⓨ⏕࠿ࡽ㸰᪥ᚋ⛬ᗘࡢ᫬ᮇࢆྲྀࡾୖࡆࡿࡇ࡜࡜ࡋࡓࠋ  
ᡭ㡰࡜ࡋ࡚ࡣࠊࡲࡎරᗜ┴༡㒊ᆅ㟈ࡢᐇែㄪᰝ࠾ࡼࡧி㒔ᕷẸ࢔ࣥࢣ࣮ࢺㄪᰝࡢࢹ࣮ࢱ⤖ᯝࢆ⏝࠸࡚㟈⅏2᪥ᚋ⛬
ᗘ࡟࠾ࡅࡿ஺㏻㟂せࢆண ࡋࠊ⅏ᐖ᫬⮬ື㌴ศᕸ஺㏻㔞ࢆ᥎ィࡍࡿࠋḟ࡟ࠊࡇࡢ஺㏻㟂せࢆ⅏ᐖ᫬ࡢ㐨㊰ࢿࢵࢺ࣡
࣮ࢡ࡟㓄ศࡍࡿࡇ࡜࡛ࠊྛࣜࣥࢡࡢ㟈⅏2᪥ᚋ࡟࠾ࡅࡿ⮬ື㌴஺㏻㔞ཬࡧ῰⁫ಶᡤ➼ࢆᢕᥱࡍࡿࠋ  

⅏ᐖ᫬⮬ື㌴஺㏻㔞ࡢ⟬ฟ
 ⅏ᐖ᫬⮬ື㌴஺㏻㔞ࡢ⟬ฟᡭ㡰ࢆᅗ5࡟♧ࡍࠋ 
රᗜ┴༡㒊ᆅ㟈ࡢᐇែㄪᰝ10) ࡟ࡼࡾᚓࡽࢀࡓࢹ࣮ࢱ࠿ࡽࠊᖹᖖ᫬࡟⾜ࢃࢀ࡚࠸ࡿ┠ⓗ⾜ືࡀ⅏ᐖ᫬࡛࠶ࡗ࡚ࡶ⥅⥆ࡉ
ࢀࡓࡶࡢࡣฟ໅┠ⓗ࡟࡯ࡰ㝈ࡽࢀࡿࡇ࡜ࡀᢕᥱࡉࢀ࡚࠸ࡿࠋࡑࡇ࡛ࠊࡣࡌࡵ࡟⅏ᐖ᫬ฟ໅┠ⓗ⮬ື㌴஺㏻㔞y1ࢆ⟬ฟ
ࡋࠊࡑࡢ⤖ᯝࢆࡶ࡜࡟⅏ᐖ᫬ࡢ௚┠ⓗࡢ⮬ື㌴஺㏻㔞yi㸦2ӌiӌ7㸧ࢆ⟬ฟࡍࡿࡇ࡜࡜ࡋࡓࠋ 
⅏ᐖ᫬ฟ໅┠ⓗ⮬ື㌴஺㏻㔞y1ࡢ⟬ฟࡢࡓࡵ࡟ࠊࡲࡎࠊPTㄪᰝ⤖ᯝࢆ⏝࠸࡚ᖹᖖ᫬ࡢฟ໅┠ⓗࡢ๭ྜR1ࢆ⟬ฟࡋࠊ
ࡇࢀࢆᖹᖖ᫬඲┠ⓗ඲ᡭẁ஺㏻㔞Xall࡟࠿ࡅ࡚ᖹᖖ᫬ฟ໅┠ⓗ඲ᡭẁ஺㏻㔞xcommuteࢆồࡵࡓࠋ 
ḟ࡟ࠊி㒔ᕷẸ 10000ྡࢆᑐ㇟࡜ࡋࡓ⅏ᐖ᫬ࡢ⾜ື࡟㛵ࡍࡿ࢔ࣥࢣ࣮ࢺㄪᰝ 11)ࢆ⏝࠸࡚ࠊ⅏ᐖ᫬࡟㏻໅ࡍࡿពᛮࡢ
࠶ࡿேࡢ๭ྜ R2ࢆồࡵࡓࠋி㒔ᕷẸ࢔ࣥࢣ࣮ࢺㄪᰝ࡛ࡣ⅏ᐖ᫬࡟ᚲࡎฟ໅ࡋࡼ࠺࡜⪃࠼࡚࠸ࡿேࡢ๭ྜࡣ⣙ 16%ࠊ
⮬Ꮿ࿘㎶ࡢ≧ἣ࡟ၥ㢟ࡀ࡞ࡅࢀࡤฟ໅ࡋࡼ࠺࡜⪃࠼࡚࠸ࡿேࡢ๭ྜࡣ⣙ 46%࡛࠶ࡗࡓࠋࡇࡢࡓࡵࠊ⅏ᐖ᫬ฟ໅┠ⓗ
඲ᡭẁ஺㏻㔞 ycommuteࡣᖹᖖ᫬ฟ໅┠ⓗ஺㏻㔞 xcommuteࡢ 16%㹼62%ࡢ⠊ᅖ࡛Ⓨ⏕ࡍࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡉࡽ࡟ࠊරᗜ┴༡㒊ᆅ㟈ࡢᐇែㄪᰝ࠿ࡽࠊ㟈⅏ 2᪥ᚋ࡟࠾࠸࡚ฟ໅┠ⓗ࡛⮬ື㌴ࢆ฼⏝ࡋࡓேࡢ๭ྜ R3ࡣ⣙ 40%࡛
࠶ࡗࡓࡇ࡜࠿ࡽࠊ⅏ᐖ᫬ฟ໅┠ⓗ඲ᡭẁ஺㏻㔞 ycommute࡟ࡇࡢ๭ྜࢆ᥃ࡅࠊ⅏ᐖ᫬ฟ໅┠ⓗ⮬ື㌴஺㏻㔞 y1ࢆ⟬ฟࡋࡓࠋ 
ࡑࡋ࡚ࠊྠㄪᰝࡢ⅏ᐖ᫬࡟࠾ࡅࡿ⮬ື㌴฼⏝┠ⓗ๭ྜ࠿ࡽࠊฟ໅┠ⓗ࡜ࡑࡢ࡯࠿ࡢ┠ⓗࡢ฼⏝๭ྜ si㸦1ӌiӌ7㸧
ࡢẚ⋡ࢆ⟬ฟࡋࠊ⅏ᐖ᫬ฟ໅┠ⓗ⮬ື㌴஺㏻㔞 y1࡟᥃ࡅࡿࡇ࡜࡛ฟ໅┠ⓗ௨እࡢ⅏ᐖ᫬ྛ┠ⓗ⮬ື㌴஺㏻㔞 yi㸦2ӌi
ӌ7㸧ࢆ⟬ฟࡋࡓࠋ㟈⅏ 2᪥┠࡟࠾ࡅࡿ⅏ᐖ᫬඲┠ⓗ⮬ື㌴஺㏻㔞 Yallࡣࠊᖹᖖ᫬඲┠ⓗ඲ᡭẁ஺㏻㔞 Xallࡢ 5.8%㹼
22.6㸣ࡢ⠊ᅖ࡜࡞ࡿࠋ᭱ᚋ࡟ࠊྠㄪᰝࡢ⮬ື㌴࡟ࡼࡿⓎ⏕࠾ࡼࡧ⁫␃ࢺࣜࢵࣉᩘ࠿ࡽࠊ඲᫬㛫ᖏ࡟ᑐࡍࡿ 8᫬ྎࡢⓎ 
⏕ࢺࣜࢵࣉᩘࡢ๭ྜ R4ࡣ 9.1%࡛࠶ࡿࡇ࡜࠿ࡽࠊ㟈⅏ 2᪥┠࡟࠾ࡅࡿ⅏ᐖ᫬ 8᫬ྎ඲┠ⓗ⮬ື㌴஺㏻㔞 Y8-9ࡣࠊᖹᖖ
᫬඲┠ⓗ඲ᡭẁ஺㏻㔞Xallࡢ 0.53㸣㹼2.06㸣ࡢ⠊ᅖ࡟࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡇࢀࡽࢆࡲ࡜ࡵࡿ࡜ࠊ㟈⅏ 2᪥┠࡟࠾ࡅࡿ⅏ᐖ᫬ 8᫬ྎ඲┠ⓗ⮬ື㌴஺㏻㔞ࡣࠊḟᘧࡢࡼ࠺࡟⟬ฟࡉࢀࡿࠋ 
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               (1)  
 
ᖹᖖ᫬඲┠ⓗ඲ᡭẁ஺㏻㔞Xall
ᖹᖖ᫬ฟ໅┠ⓗ඲ᡭẁ஺㏻㔞xcommute
⅏ᐖ᫬ฟ໅┠ⓗ඲ᡭẁ஺㏻㔞ycommute
⅏ᐖ᫬ฟ໅┠ⓗ⮬ື㌴஺㏻㔞y1
⅏ᐖ᫬඲┠ⓗ⮬ື㌴஺㏻㔞Yall
⅏ᐖ᫬ྛ┠ⓗ⮬ື㌴஺㏻㔞
Ᏻྰ☜ㄆy2 ≀㈨䛾㐠ᦙy3 㑊㞴y4 ≧ἣᢕᥱy5 ᖐᏯy6 䛭䛾䜋䛛y7
⅏ᐖ᫬㻤᫬ྎ඲┠ⓗ⮬ື㌴஺㏻㔞Y8-9
㻼㼀ㄪᰝ⤖ᯝ㻢) 
රᗜ┴
༡㒊ᆅ㟈䛾
ㄪᰝ⤖ᯝ10)
ி㒔ᕷẸ䜰䞁䜿䞊䝖11) ⅏ᐖ᫬ฟ໅䛩䜛ே䛾๭ྜR2䠖16䡚62%
㻤᫬ྎ䛾䝖䝸䝑䝥๭ྜR4䠖9.1%
⅏ᐖ᫬ฟ໅┠ⓗ䛷⮬ື㌴䜢฼⏝䛩䜛ே䛾๭ྜR3䠖40%
ฟ໅┠ⓗ๭ྜR1䠖12.5%
ฟ໅┠ⓗ๭ྜs1䠖13.7%
Ᏻྰ☜ㄆ┠ⓗ๭ྜs2䠖7.3%
≀㈨㐠ᦙ┠ⓗ๭ྜs3:13.7%
㑊㞴┠ⓗ๭ྜs4: 8.2%
≧ἣᢕᥱ┠ⓗ๭ྜs5: 4.4%
ᖐᏯ┠ⓗ๭ྜs6: 41.4%
䛭䛾䜋䛛๭ྜs7: 11.3%
 
ᅗ 5 ⅏ᐖ᫬⮬ື㌴஺㏻㔞ࡢ⟬ฟࣇ࣮ࣟࢳ࣮ࣕࢺᅗ 
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ி㒔ᕷẸ࢔ࣥࢣ࣮ࢺ࡟࠾࠸࡚ࠊ㏻໅ពᛮࡣࠊ⮬Ꮿ࿘㎶࡛ࡢ⿕ᐖࡀ኱ࡁ࠸࡯࡝ῶ㏥ࡋࠊࡑࡢ⤖ᯝࠊ඲┠ⓗ஺㏻ᡭẁ
஺㏻㔞ࡀῶᑡࡍࡿࡇ࡜ࡀࢃ࠿ࡿࠋ୍᪉ࠊ⿕ᐖࡀᑠࡉ࠸࡯࡝඲┠ⓗ஺㏻㔞ࡣቑ኱ࡍࡿࠋࡇࡇ࡛ࠊ⮬Ꮿ࿘㎶ࡢ≧ἣ࡟ၥ
㢟ࡀ࡞ࡅࢀࡤฟ໅ࡍࡿពᛮࡢ࠶ࡿேࡢ༙ศࡀฟ໅ࡋࡓ࡜௬ᐃࡋࡓࠋࡇࡢࡼ࠺࡞≧ἣ࡟࠾࠸࡚ࡣࠊ㐨㊰ࢿࢵࢺ࣮࣡ࢡ
࡬ࡢ⿕ᐖࡀᏑᅾࡍࡿࡀࠊࢺࣜࢵࣉᩘࡶ࠶ࡿ⛬ᗘከࡃ࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋࡇࡢ࡜ࡁࠊඛ࡟ồࡵࡓ๭ྜࡣ 1.30㸣࡜࡞ࡿࠋ
ࡇࡢ್ࢆ⏝࠸࡚⅏ᐖ᫬ 8᫬ྎࡢ⮬ື㌴஺㏻㔞ࢆồࡵࡓ࡜ࡇࢁࠊᖹᖖ᫬ࡢ⮬ື㌴஺㏻㔞ࡢ⣙ 73㸣࡜࡞ࡗࡓࠋࡑࡇ࡛ࠊ
ᖹᖖ᫬ 8᫬ྎ⮬ື㌴஺㏻㔞ࡢ 73%ࡀ⅏ᐖ᫬ 8᫬ྎ⮬ື㌴஺㏻㔞࡛࠶ࡿ࡜ࡋ࡚㓄ศ஺㏻㔞ࢆồࡵࡿࡇ࡜࡜ࡍࡿࠋ 
 
㸳㸬㏻⾜ྍ⬟⋡ࢆ⪃៖ࡋࡓ⅏ᐖ᫬ࡢ῰⁫ಶᡤࡢᢕᥱ
 
⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡࡢ⪃࠼᪉
ி㒔ᕷෆࡢ⅏ᐖ᫬࡟࠾ࡅࡿ㐨㊰ࢿࢵࢺ࣮࣡ࢡࡣ㏻⾜ྍ⬟⋡ࢆ⪃៖ࡋ࡚సᡂࡍࡿࠋᮏ◊✲࡟࠾࠸࡚⏝࠸ࡿ㏻⾜ྍ⬟
⋡ࡣࠊ㟈ᗘ㸵ࢆ᝿ᐃࡋ࡚ồࡵࡽࢀࡓ㏻⾜ྍ⬟⋡࡛࠶ࡿࠋ⟬ฟ࡟ᙜࡓࡗ࡚ࡣࠊᖜဨูࡢ㐨㊰㛢ሰ᥎ィࣔࢹࣝࢆ⏝࠸࡚ࠊ
ி㒔ᕷෆࡢ㐨㊰㛢ሰ⋡ࢆ⟬ฟࡍࡿࠋ࡞࠾ࠊ➹⪅ࡽࡣඛ࡟ࠊ㐨㊰ᖜဨ࡜ἢ㐨ᘓ≀ࡢ≧ἣࡢ཮᪉ࢆ⪃៖ࡋࡓ㐨㊰㛢ሰ᥎
ィࣔࢹࣝࢆసᡂࡋ࡚࠸ࡿࡀ12)ࠊ㐨㊰ᖜဨࡀ8㹫⛬ᗘ௨ୖࡢሙྜ࡟ࡣ୧⪅࡟኱ᕪࡀぢࡽࢀ࡞࠸ࠋᮏ◊✲࡛ࡣᖿ⥺ᛶࡢ㧗
࠸㐨㊰ࢆᑐ㇟࡜ࡋ࡚࠾ࡾࠊᖜဨࡣ8㹫௨ୖࡢሙྜࡀ࡯࡜ࢇ࡝࡛࠶ࡿ࠿ࡽࠊ⡆౽࡞ᖜဨูࣔࢹࣝࢆ⏝࠸ࡓࠋ 
ࡲࡓࠊ⅏ᐖ᫬࡟ࡣ⥭ᛴ㌴୧ࡀඃඛⓗ࡟㉮⾜࡛ࡁࡿࡼ࠺࡟ி㒔ᕷࡀ⥭ᛴ㍺㏦㐨㊰ࢆ☜ಖࡋࠊ୍⯡஺㏻࡟つไࡀ࠿ࡅ
ࡽࢀࡿ13)ࠋࡇࡢ≧ែࢆ෌⌧ࡍࡿࡓࡵࠊᮏ◊✲࡛ࡣ➨1ḟ⥭ᛴ㍺㏦㐨㊰࠾ࡼࡧ➨2ḟ⥭ᛴ㍺㏦㐨㊰࡟つไࡀ࠿࠿ࡗࡓ࡜ࡋࠊ
ࡇࡢ⥭ᛴ㍺㏦㐨㊰࡟࠶ࡓࡿ㐨㊰ࡢ஺㏻ᐜ㔞࠿ࡽࡣ1㌴⥺ศࡢᐜ㔞ࢆῶࡌࡓࠋ 

㏻⾜ྍ⬟⋡ࡀ௨ୖࡢࣜࣥࢡࡢࡳ࡛ᵓᡂࡉࢀࡿ⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡ 
ᮏ◊✲࡛ࡣࠊࡲࡎࠊ㏻⾜ྍ⬟⋡ࡀ 0.5௨ୖࡢࣜࣥࢡࡢࡳ࡛ᵓᡂࡉࢀࡿࢿࢵࢺ࣮࣡ࢡ࡟࠾ࡅࡿ⅏ᐖ᫬஺㏻㓄ศࢆ⾜ࡗ
ࡓ 14)ࠋࡇࡢ࡜ࡁࠊᇦෆࡢ㛢ሰࣜࣥࢡᩘࡣ 125ࣜࣥࢡ࡛࠶ࡗࡓࠋᮾᒣ༊඲ᇦཬࡧୗி༊ࡢᮾᒣ༊࡟㏆࠸ᆅᇦ࡟࠾࠸࡚㛢
ሰࣜࣥࢡࡀᐦ㞟ࡋ࡚Ⓨ⏕ࡍࡿࡢ࡟ᑐࡋࠊୖி༊ཬࡧ୰ி༊࡛ࡣ㛢ሰࣜࣥࢡࡣẚ㍑ⓗᑡ࡞࠸ࠋ㏻⾜ྍ⬟⋡ࡣ㐨㊰ࡢᖜ
ဨࡸἢ㐨ᘓ≀ࡢ≧ἣ࡞࡝࡟ࡼࡗ࡚Ỵࡲࡿࠋᩥ໬㑇⏘ࡀከࡃᏑᅾࡋࠊṔྐⓗ࡞⏫୪ࡳࡀከࡃṧࡿᮾᒣ༊࿘㎶࡛ࡣ㏻⾜
ྍ⬟⋡ࡀẚ㍑ⓗపࡃࠊᕷ⾤໬ࡉࢀࡓᕷෆ୰ᚰ㒊࡟࠾࠸࡚ࡣ㐨㊰ࡸἢ㐨ᘓ≀ࡀᩚഛࡉࢀ࡚࠸ࡿࡓࡵ㏻⾜ྍ⬟⋡ࡀẚ㍑
ⓗ㧗ࡃ࡞ࡗ࡚࠸ࡿࡓࡵ࡜⪃࠼ࡽࢀࡿࠋ 
௨ୖࡢ᮲௳ࡢࡶ࡜࡛ࠊᖹᖖ᫬࡜ྠᵝࡢ㓄ศ᪉ἲࢆ⏝࠸࡚⅏ᐖ᫬⮬ື㌴ศᕸ஺㏻㔞ࡢ㓄ศィ⟬ࢆ⾜ࡗࡓࠋᇦෆ࡟࠾
ࡅࡿ῰⁫ࣜࣥࢡᩘࡣᖹᖖ᫬࡜ẚ࡭ 41ࣜࣥࢡቑ࠼ࠊ60ࣜࣥࢡ࡛࠶ࡗࡓࠋࡲࡓΰ㞧ࣜࣥࢡᩘࡣᖹᖖ᫬࡜ẚ࡭ 189ࣜࣥࢡ
ቑ࠼ࠊ296ࣜࣥࢡ࡛࠶ࡗࡓࠋࢿࢵࢺ࣮࣡ࢡࡢෆ㒊ࡼࡾࡶእ࿘㒊࡟࠾࠸࡚῰⁫ࡀከࡃⓎ⏕ࡋ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿࠋࡲࡓࠊ
ᅜᐆ࣭㔜せᩥ໬㈈࡞࡝ࡀከࡃᏑᅾࡍࡿᮾᒣ༊࡟࠾࠸࡚῰⁫ࣜࣥࢡࡀከᩘ⏕ࡌ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ  
 
ࣔࣥࢸ࢝ࣝࣟࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⏝࠸ࡓ㛢ሰ⟠ᡤࡢ㑅ᐃ
 ๓㡯࡛ࡣ㏻⾜ྍ⬟⋡ࡀ0.5௨ୗࡢࣜࣥࢡࡀ୍ᵝ࡟㛢ሰࡍࡿ࡜ࡋ࡚⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡࢆタᐃࡋࡓࠋࡋ࠿ࡋࠊ㏻
⾜ྍ⬟⋡ࡣ࠶ࡃࡲ࡛ࡶ☜⋡࡛࠶ࡾࠊ୍ᐃࡢ☜⋡௨ୗࡢࣜࣥࢡࡀࡍ࡭࡚㛢ሰࡍࡿ࡜࠸࠺ࡢࡣ⌧ᐇⓗ࡛ࡣ࡞࠸࡜⪃࠼ࡽ
ࢀࡿࠋࡑࡇ࡛ࠊࣔࣥࢸ࢝ࣝࣟࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⏝࠸࡚㛢ሰࡍࡿࣜࣥࢡࢆ᥎ᐃࡋࠊࡉࡲࡊࡲ࡞≧ἣ࡟࠾ࡅࡿ῰⁫⟠
ᡤࢆᢕᥱࡍࡿࡇ࡜࡟ࡋࡓࠋ 
㛢ሰಶᡤࢆ᥎ᐃࡍࡿࡓࡵ࡟ࠊࣜࣥࢡࡈ࡜࡟0㹼1ࡢᐇᩘࡢ஘ᩘࢆⓎ⏕ࡉࡏࡓࠋࡇࢀࢆඖࡢ㏻⾜ྍ⬟⋡࡜ẚ㍑ࡋࠊⓎ
⏕ࡉࡏࡓ஘ᩘࡢ᪉ࡀ኱ࡁࡅࢀࡤ㛢ሰࠊᑠࡉࡅࢀࡤ㏻⾜ྍ⬟࡜ࡋࡓࠋ஘ᩘࡢึᮇ್ࢆኚ໬ࡉࡏ࡚ࠊྛࣜࣥࢡࡢ㏻⾜ྍ
ྰࡢ⤌ࡳྜࢃࡏࡀ␗࡞ࡿ20ࢣ࣮ࢫࡢࢿࢵࢺ࣮࣡ࢡࢆసᡂࡋࡓࡢࡕࠊࡑࢀࡒࢀࡢࢣ࣮ࢫ࡟ࡘ࠸࡚㓄ศ஺㏻㔞ࢆ⟬ฟࡋ
ࡓࠋ࡞࠾ࠊ㛢ሰࣜࣥࢡᩘࡀ඲ࣜࣥࢡᩘࡢ⣙11.0%࠿ࡽ⣙14.5%ࡢ㛫࡛࠶ࡾࠊᖹᆒ್࡜ẚ㍑ࡋ࡚ࡶࣂࣛࣥࢫࡼࡃศᕸࡋ࡚
࠸ࡿࡇ࡜࠿ࡽࠊࡇࢀࡽ20ࢣ࣮ࢫࡢࢿࢵࢺ࣮࣡ࢡࢆ⏝࠸ࡓࠋ 
࡞࠾ࠊᮏ◊✲࡛ࡣࢲ࣑࣮ࢰ࣮ࣥմ࠾ࡼࡧࢲ࣑࣮ࢰ࣮ࣥյ࡬ὶฟධࡍࡿ5ࣜࣥࢡࡣ㏻⾜ྍ⬟⋡ࡀ1ᮍ‶࡛࠶ࡿࡀࠊ㛢
ሰࡋ࡞࠸ࡶࡢ࡜ࡋ࡚⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡࢆタᐃࡋࡓࠋࡇࢀࡣࠊᙜヱࣜࣥࢡ࡟ࡘ࡞ࡀࡿࢲ࣑࣮ࣜࣥࢡ࠿ࡽࡢὶฟ
ධࡀ㠀ᖖ࡟ከࡃࠊࡲࡓࠊࡇࢀࡽࡢࣜࣥࢡࡢ࠸ࡎࢀ࠿ࡀ㛢ሰࡍࡿ࡜࡯࠿࡟㎽ᅇ࡛ࡁࡿࣜࣥࢡࡀ࡞࠸ࡓࡵ࡛࠶ࡿࠋ 

ࣔࣥࢸ࢝ࣝࣟࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⏝࠸ࡓሙྜࡢ⅏ᐖ᫬ࡢ㐨㊰≧ἣ
20ࢣ࣮ࢫࡢࢿࢵࢺ࣮࣡ࢡ࡟ࡘ࠸࡚㓄ศィ⟬ࢆ⾜ࡗࡓࠋࡇࢀࡽ20ࢣ࣮ࢫࡢᖹᆒ್ࡣࠊ㛢ሰࣜࣥࢡࡀ127.6ࣜࣥࢡࠊ῰
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⁫ࣜࣥࢡࡀ62.3ࣜࣥࢡࠊΰ㞧ࣜࣥࢡࡀ165ࣜࣥࢡ࡛࠶ࡗࡓࠋ㏻⾜ྍ⬟⋡0.5௨ୗࡢࣜࣥࢡࡀࡍ࡭࡚㛢ሰࡍࡿࢣ࣮ࢫ࡜ẚ
㍑ࡍࡿ࡜ࠊ㛢ሰࣜࣥࢡࠊ῰⁫ࣜࣥࢡࠊΰ㞧ࣜࣥࢡࡣࡑࢀࡒࢀ㸩2.6ࣜࣥࢡࠊ㸩2.3ࣜࣥࢡࠊ㸫6ࣜࣥࢡ࡜࡞ࡗ࡚࠸ࡿࠋ 
㓄ศࡢ⤖ᯝࠊ㛢ሰࣜࣥࢡᩘࠊ῰⁫ࣜࣥࢡᩘࠊΰ㞧ࣜࣥࢡᩘࡣᅗ6ࡢࡼ࠺࡟࡞ࡗࡓࠋࢣ࣮ࢫ2ࡢࡼ࠺࡟ࠊ㛢ሰࣜࣥࢡ
ᩘࡀᑡ࡞ࡃ࡚ࡶ῰⁫ࣜࣥࢡᩘࡸΰ㞧ࣜࣥࢡᩘࡀᖹᆒࡼࡾୖᅇࡿࢣ࣮ࢫࡶᏑᅾࡋࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ㛢ሰࣜࣥࢡᩘࡀ
ᚲࡎࡋࡶ῰⁫ࡲࡓࡣΰ㞧ࣜࣥࢡᩘࡢୖ᪼ࡲࡓࡣῶᑡ࡟ࡘ࡞ࡀࡿࢃࡅ࡛ࡣ࡞࠸࡜⪃࠼ࡽࢀࡿࡓࡵࠊ≉ᐃࡢ㐨㊰ࢆᩚഛ
ࡋࠊᏳ඲ᛶࢆ㧗ࡵ࡚࠾ࡃࡇ࡜࡛῰⁫ࡲࡓࡣΰ㞧ࢆ⦆࿴࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋࡲࡓࠊࡑࢀࡒࢀࡢࣜࣥࢡ࡟࠾࠸࡚ࠊ20
ࢣ࣮ࢫ୰࡟῰⁫ࡍࡿᅇᩘࢆᅗ7࡟♧ࡋࡓࠋ  
ࡇࢀࡼࡾࠊ῰⁫ࣜࣥࢡࡣᑐ㇟ᆅᇦࡢእ࿘㒊࡟ẚ㍑ⓗከࡃᏑᅾࡍࡿࡇ࡜ࡀศ࠿ࡿࠋࡲࡓࠊ㏻⾜ྍ⬟⋡0.5௨ୗࡀࡍ࡭
࡚㛢ሰࡍࡿࢣ࣮ࢫ࡜ẚ㍑ࡋ࡚ࡳ࡚ࡶࠊ῰⁫⟠ᡤ࡟኱ࡁ࡞㐪࠸ࡣぢࡽࢀ࡞࠿ࡗࡓࠋ≉࡟ࠊᒣ⛉༊ࡸ⁠㈡┴࠿ࡽࡢὶฟ
ධࡢࡓࡵࠊᖹᖖ᫬࡛ࡶ஺㏻㔞ࡀ㠀ᖖ࡟ከࡃࠊ῰⁫ࡋ࡚࠸ࡿ୕᮲㏻࠾ࡼࡧ஬᮲㏻࡟࠾࠸࡚ࡣࠊ௚࡟㎽ᅇࡍࡿ㐨㊰ࡶ࡞
࠸ࡇ࡜࠿ࡽࠊ⅏ᐖ᫬࡟ࡣࡉࡽ࡞ࡿΰ஘ࡀ⏕ࡌࡿࡇ࡜ࡀண᝿ࡉࢀࡿࠋࡲࡓࠊ୕᮲㏻࠾ࡼࡧ஬᮲㏻࿘㎶࡟ࡣࠊΎỈᑎࡸ
▱ᜠ㝔࡞࡝ከࡃࡢᩥ໬㑇⏘ࡀᏑᅾࡋ࡚࠸ࡿࠋࡇࡢࡓࡵࠊ⥭ᛴ㌴୧࡞࡝ࢆ෇⁥࡟ฎ⌮ࡍࡿࡓࡵ࡟⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓
ࣥࢺࢆ᳨ウࡍࡿᚲせࡀ࠶ࡿࠋ 
 
 
 
ᅗ6 ྛࢣ࣮ࢫࡈ࡜ࡢ㛢ሰ࠾ࡼࡧ῰⁫ࠊΰ㞧ࣜࣥࢡᩘࡢẚ㍑ 
 
 
 
ᅗ7 20ࢣ࣮ࢫ㓄ศࡋࡓሙྜࡢྛࣜࣥࢡࡢ῰⁫ᅇᩘ 
㻝㻥䡚㻞㻜ᅇ
㻝㻣䡚㻝㻤ᅇ
㻝㻡䡚㻝㻢ᅇ
㻝㻟䡚㻝㻠ᅇ
㻝㻝䡚㻝㻞ᅇ
㻥䡚㻝㻜ᅇ
㻣䡚㻤ᅇ
㻡䡚㻢ᅇ
㻟䡚㻠ᅇ
㻜䡚㻞ᅇ
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㸴㸬⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺ
 
⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺࡢ⪃࠼᪉
⅏ᐖ᫬࡟࠾ࡅࡿ஺㏻࣐ࢿࢪ࣓ࣥࢺ࡛ࡣࠊᶵ⬟ࡀపୗࡋࡓ㐨㊰ࢿࢵࢺ࣮࣡ࢡࢆຠ⋡ⓗ࡟౑⏝ࡍࡿࡓࡵࡢ᪋⟇
ࡀᚲせ࡜࡞ࡿࠋࡇࡢࡓࡵ࡟ࡣࠊ஺㏻㟂せࢆ༊ศࡋࠊඃඛᛶࡢ㧗࠸஺㏻࠿ࡽ㏻⾜ࡉࡏࡿࡇ࡜ࡀồࡵࡽࢀࡿࠋ⅏
ᐖ᫬࡟ඃඛࡉࢀࡿ࡭ࡁ஺㏻ࡣࠊᩆຓࠊᩆ᥼άື➼ࠊ⥭ᛴᛶࡢ㧗࠸஺㏻࡛࠶ࡿࡇ࡜ࡣゝ࠺ࡲ࡛ࡶ࡞࠸ࡀࠊࡇࢀ
ࡽࡢ஺㏻ࢆᐃ㔞ⓗ࡟᥎ᐃࡍࡿࡇ࡜ࡣู㏵࡟タᐃࡉࢀࡿ◊✲ㄢ㢟࡛ࡶ࠶ࡿࠋࡑࡇ࡛ࠊᮏ◊✲࡛ࡣࠊ⅏ᐖ᫬ࡢ஺
㏻㟂せࢆ᥎ᐃࡋࠊࡑࢀࡀ࡝ࡢ⛬ᗘ๐ῶࡉࢀࢀࡤࠊ࡝ࡢ⛬ᗘࡢຠᯝࡀ⏕ࡌࡿ࠿࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜࡟ࡋࡓࠋ 
ᮏ◊✲࡛ࡣࠊ5❶࡛㏙࡭ࡓࡼ࠺࡟ࠊᖹᖖ᫬ࡔࡅ࡛࡞ࡃ⅏ᐖ᫬࡟ࡶ῰⁫ࡍࡿྍ⬟ᛶࡢ㧗࠸୕᮲㏻ࠊ஬᮲㏻࿘
㎶ࡢ῰⁫ࢆ⦆࿴ࡍࡿࡓࡵࡢ⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺ࡟ࡘ࠸࡚ྲྀࡾୖࡆࡿࡇ࡜࡜ࡍࡿࠋ୕᮲㏻࠾ࡼࡧ஬᮲㏻࿘
㎶ࡢ⮬ື㌴஺㏻ࢆ෇⁥࡟ฎ⌮ࡍࡿ࡟ࡣࠊ⮬ື㌴ࡢ஺㏻㟂せࡢᢚไ࡜ࡋ࡚ᑐ㇟ᆅᇦእ࠿ࡽࡢὶධ஺㏻ࡢつไࡀ
⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊ୕᮲㏻࠾ࡼࡧ஬᮲㏻࡟ὶධࡍࡿࢲ࣑࣮ࣜࣥࢡմ࠾ࡼࡧࢲ࣑࣮ࣜࣥࢡյ࠿ࡽࡢὶධ஺㏻
ࢆ3ศࡢ2࡟ᢚไࡋࡓሙྜࠊ2ศࡢ1࡟ᢚไࡋࡓሙྜࡢ2ࢣ࣮ࢫࡢつไࢆᐇ᪋ࡋࡓሙྜ࡟ࡘ࠸࡚ࠊ5❶࡜ྠᵝ࡟20
ࢣ࣮ࢫࡢ㓄ศィ⟬ࢆ⾜ࡗࡓࠋ 
 
୺せὶධ㒊࡟࠾ࡅࡿ஺㏻㔞ᢚไࡢຠᯝ
 ῰⁫ࣜࣥࢡᩘࡣࠊὶධ஺㏻ࢆ3ศࡢ2࡟ᢚไࡋࡓሙྜ࡟ࡣ51.2ࣜࣥࢡࠊ2ศࡢ1࡟ᢚไࡋࡓሙྜ࡟ࡣ47.0ࣜࣥ
ࢡ࡜࡞ࡾࠊ࣐ࢿࢪ࣓ࣥࢺࢆࡋ࡞࠿ࡗࡓሙྜ࡜ẚ㍑ࡋ࡚ࡑࢀࡒࢀ⣙82㸣ࠊ⣙75㸣ࡲ࡛ῶᑡࡋࡓࠋࡲࡓࠊΰ㞧ࣜ
ࣥࢡᩘࡣࠊὶධ஺㏻ࢆ3ศࡢ2࡟ᢚไࡋࡓሙྜ࡟ࡣ148.8ࣜࣥࢡࠊ2ศࡢ1࡟ᢚไࡋࡓሙྜ࡟ࡣ145.4ࣜࣥࢡ࡛࠶
ࡗࡓࠋࡇࡕࡽࡶࠊ࣐ࢿࢪ࣓ࣥࢺࢆᐇ᪋ࡋ࡞࠿ࡗࡓሙྜ࡜ẚ㍑ࡋ࡚ࡑࢀࡒࢀ⣙90㸣ࠊ⣙88㸣ࡲ࡛ῶᑡࡋࡓࠋ 
 ࢲ࣑࣮ࣜࣥࢡմ࠾ࡼࡧࢲ࣑࣮ࣜࣥࢡյ࠿ࡽࡢὶධࢆࠊ3ศࡢ2࡟ᢚไࡋࡓሙྜࡢྛࣜࣥࢡࡢ῰⁫ᅇᩘࢆᅗ8
࡟ࠊ2ศࡢ1࡟ᢚไࡋࡓሙྜࡢྛࣜࣥࢡࡢ῰⁫ᅇᩘࢆᅗ9࡟♧ࡍࠋ⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺᐇ᪋๓࡜ྠᵝࠊᑐ
㇟ᆅᇦࡢእ࿘㒊࡟῰⁫ࡀከࡃⓎ⏕ࡋ࡚࠸ࡿ⟠ᡤࡀぢࡽࢀࡿࡀࠊ඲యⓗ࡟῰⁫ᅇᩘࡣῶᑡࡋ࡚࠸ࡿࠋὶධ஺㏻
ࢆ3ศࡢ2࡟ࡲ࡛ᢚไࡋࡓሙྜࡣ୕᮲㏻࡛ࡢ῰⁫⦆࿴ࡀࡳࡽࢀࡿࡀࠊ஬᮲㏻࡛ࡣ኱ࡁ࡞ኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓࠋ
ࡋ࠿ࡋࠊὶධ஺㏻ࢆ2ศࡢ1࡟ࡲ࡛ᢚไࡍࡿ࡜ࠊ஬᮲㏻࡛ࡶ῰⁫ࡀ࠶ࡿ⛬ᗘ⦆࿴ࡉࢀࡿ࡜⪃࠼ࡽࢀࡿࠋ 
 
 
ᅗ8 ࢲ࣑࣮ࣜࣥࢡմ࣭յ࠿ࡽࡢὶධ஺㏻ࢆ        ᅗ9 ࢲ࣑࣮ࣜࣥࢡմ࣭յ࠿ࡽࡢὶධ஺㏻ࢆ 
3ศࡢ2࡟ᢚไࡋࡓሙྜࡢྛࣜࣥࢡࡢ῰⁫ᅇᩘ          2ศࡢ1࡟ᢚไࡋࡓሙྜࡢྛࣜࣥࢡࡢ῰⁫ᅇᩘ 

㸵㸬࠾ࢃࡾ࡟
 
ᮏ◊✲࡛ࡣ⅏ᐖ᫬ࡢ஺㏻㟂せࢆ᥎ィࡋࡓᚋࠊࡇࢀࢆ⅏ᐖ᫬㐨㊰ࢿࢵࢺ࣮࣡ࢡ࡟㓄ศࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊ⅏
ᐖ᫬ࡢ⮬ື㌴஺㏻㔞࠾ࡼࡧ῰⁫ಶᡤࢆᢕᥱࡋࡓࠋලయⓗ࡟ࡣࠊ㏻⾜ྍ⬟⋡࡟ᇶ࡙࠸࡚☜⋡ㄽⓗ࡟㛢ሰࣜࣥࢡ
ࢆ᥎ᐃࡋ࡚ࠊ」ᩘࡢࢣ࣮ࢫ࡟ࡘ࠸࡚῰⁫ࣜࣥࢡᩘࡸ῰⁫⟠ᡤࢆᢕᥱࡋࠊ῰⁫ࡍࡿྍ⬟ᛶࡢ㧗࠸ࣜࣥࢡࢆ♧ࡍ
㻝㻥䡚㻞㻜ᅇ
㻝㻣䡚㻝㻤ᅇ
㻝㻡䡚㻝㻢ᅇ
㻝㻟䡚㻝㻠ᅇ
㻝㻝䡚㻝㻞ᅇ
㻥䡚㻝㻜ᅇ
㻣䡚㻤ᅇ
㻡䡚㻢ᅇ
㻟䡚㻠ᅇ
㻜䡚㻞ᅇ
㻝㻥䡚㻞㻜ᅇ
㻝㻣䡚㻝㻤ᅇ
㻝㻡䡚㻝㻢ᅇ
㻝㻟䡚㻝㻠ᅇ
㻝㻝䡚㻝㻞ᅇ
㻥䡚㻝㻜ᅇ
㻣䡚㻤ᅇ
㻡䡚㻢ᅇ
㻟䡚㻠ᅇ
㻜䡚㻞ᅇ
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ࡇ࡜ࡀ࡛ࡁࡓࠋࡉࡽ࡟ࠊࡇࢀࡽࡢࣜࣥࢡ࡟ࡘ࠸࡚ࠊᇦෆ࡬ࡢὶධ஺㏻㔞ࢆᢚไࡍࡿ⅏ᐖ᫬஺㏻࣐ࢿࢪ࣓ࣥࢺ
ࢆ⾜࠺ࡇ࡜࡟ࡼࡗ࡚ࠊ࡝ࡢ⛬ᗘ῰⁫ࡀ⦆࿴ࡉࢀࡿ࠿ࢆ᳨ウࡋࡓࠋ 
ᮏ◊✲࡛ᑐ㇟࡜ࡋࡓி㒔ࡢᕷ⾤ᆅࡢሙྜࠊ⅏ᐖ᫬ࡢ㏻໅᫬㛫ᖏ࡟῰⁫ࡀⓎ⏕ࡋࡸࡍ࠸ಶᡤࡣࠊᇦእ࠿ࡽࡢ
ὶධ㒊࡛࠶ࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࡓࡵࠊࡇࡢὶධ஺㏻㔞ࡢ๐ῶࡀᇦෆࡢ஺㏻≧ἣ࡟୚࠼ࡿᙳ㡪࡟ࡘ࠸࡚ศᯒࡋ
ࡓࠋࡇࡇ࡛ࡣࠊ஺㏻㟂せࡢලయⓗ࡞ᢚไ⟇࡟ࡘ࠸࡚ࡣ㆟ㄽࡋ࡚࠸࡞࠸࠿ࡽࠊ⅏ᐖ᫬࡟࠾࠸࡚஺㏻㟂せࢆᢚไ
ࡍࡿࡓࡵࡢලయⓗ࡞᱌࡟ࡘ࠸࡚ࡣࠊ௒ᚋࡢㄢ㢟࡜ࡏࡊࡿᚓ࡞࠸ࡀࠊ୍⯡ㄽ࡜ࡋ࡚ࠊ⾜ᨻ࡟ࡼࡿ⏬୍ⓗ࡞஺㏻
㔞๐ῶ⟇ࡣࠊ⥭ᛴ᫬࡟࠾࠸࡚᪂ࡓ࡞ၥ㢟ࢆᘬࡁ㉳ࡇࡍᜍࢀࡀᙉ࠸ࠋࡇࡢࡓࡵࠊ⅏ᐖ᫬࡟࠾ࡅࡿᕷẸࡢ஺㏻⾜
ືࡢ࠶ࡾ᪉ࠊᕷẸࡢどⅬ࠿ࡽࡳ࡚ඃඛࡉࢀࡿ࡭ࡁ஺㏻➼࡟㛵ࡍࡿྜពᙧᡂ࡟ࡘ࠸࡚ࠊᖹᖖ᫬࠿ࡽ㐺ษ࡟㆟ㄽ
ࡋ࡚࠾ࡃࡇ࡜ࡀᮃࡲࢀࡿࠋ 
ࡲࡓࠊ⅏ᐖ᫬࡟஺㏻࣐ࢿࢪ࣓ࣥࢺࢆຠᯝⓗ࡟⾜࠺࡟ࡣࠊ༢࡟ὶධ஺㏻㔞ࡢᢚไࡸᖹ‽໬ࡔࡅ࡛ࡣ༑ศ࡛࡞
࠸ሙྜࡶ࠶ࢁ࠺ࠋࡘࡲࡾࠊ⥭ᛴ㌴୧➼ࡢ㏻⾜ࡍࡿྍ⬟ᛶࡢ㧗࠸㐨㊰ࡸࠊᖹᖖ᫬࠿ࡽ஺㏻㔞ࡢከ࠸㐨㊰࡛㛢ሰ
ࡍࡿྍ⬟ᛶࡢ㧗࠸㐨㊰➼ࢆࢿࢵࢺ࣮࣡ࢡୖ࡛᫂ࡽ࠿࡟ࡋࠊᖹᖖ᫬࡟ணࡵᩚഛࡋ࡚࠾ࡃࠊ࠶ࡿ࠸ࡣ⅏ᐖ᫬࡟ᶵ
⬟㞀ᐖࡀⓎ⏕ࡋࡓሙྜ࡟ඃඛⓗ࡟᚟ᪧࡉࡏࡿ࡜࠸ࡗࡓ᪋⟇ࡶ㔜せ࡛࠶ࡿࠋᮏ◊✲᳨࡛ウࡋࡓ⅏ᐖ᫬ࡢ஺㏻≧
ἣࡢ᥎ᐃసᴗࡣࠊࡇࡢࡼ࠺࡞ᑐ⟇ࢆ᳨ウࡍࡿ㝿࡟ࡶ฼⏝࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋ 
࡞࠾ࠊᮏ◊✲࡛ࡣ௦⾲ⓗ࡞Ṕྐ㒔ᕷ࡜ࡋ࡚ி㒔ᕷࢆᑐ㇟࡜ࡋ࡚࠸ࡿࡀࠊࡑࡢ࡯࠿ࡢṔྐ㒔ᕷࡶࡑࢀࡒࢀᅛ
᭷ࡢ≉Ⰽࢆᣢࡗ࡚࠸ࡿࠋࡑࡇ࡛ࠊᮏ◊✲ࡢ▱ぢࢆ࣮࣋ࢫ࡜ࡋ࡚ࡑࢀࡒࢀࡢṔྐ㒔ᕷࡢ≉Ⰽࢆ⪃៖࡟ධࢀࡿࡇ
࡜࡛ࠊࡉࡽ࡟࡯࠿ࡢṔྐ㒔ᕷ࡟ࡶỗ⏝࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋ 
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